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The mode of action of saligenin cyclic phosphorus
esters should be different from that of ordinary
organo phosphorus insecticides.
Summary
About 50 ring-substituted derivatives of sali-
genin cyclic phosphorus esters were prepared
and examined for insecticidal activity. No com-
pound which was superior in the activity than
unsubstituted salithion (2-methoxy-4H-l, 3, 2-
benzodioxaphosphorin-2-sulfide) was found. It
appears that the electronic character of substit-
uent at para-position to phenolic ester linkage
is not correlate with the insecticidal activity.
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Introduction
It is generally accepted that two types of
cholinesterase, true cholinesterase and pseudo
cholinesterase, exist in vertebrates!', In order to
distinguish the two types of cholinesterase vari-
ous methods have been examined. Augustlnssonv
demonstrated that the typical bell-shaped actio
vity-pS curve of true cholinesterase was found
in an electric eel, and the typical S-shaped acti-
vity-pS curve of pseudo cholinesterase in serum
of blood. Cholinesterases in most insect species
have been considered to be analogous to true
cholinesterase in vertebrates, owing to the bell-
shaped activity-pS curve for acetylcholine (ACh)
3)4)5). Aphids5 ) 5 ) were the exception which showed
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S-shapedactivity-pS curve for ACh. Kanehisa'"
supposed that the slender, rice bug adult, the
rice stink bug, and .the rice green catapilar
adult might contain both types of cholinesterase,
since the activity was once inhibited by an
excess of acetylcholine and it was recovered again
with further increase of the substrate concent-
ration thus showing both-shaped activity-pS
Curves;
The presence of the cholinergic system in the
two-spotted spider mite was proved by Mehro-
tra7). Relationship, between the cholinesterase
activity and ACh concentrations in the two-
spotted spider mite was first investigated by
VOSS8>, who found that no inhibition of the
activity occured at the high concentration of
substrate. Dauterman and Mehrotrav, studying
on N-alkyl group specificity of cholinesterase of
the two-spotted spider mite, reported the similar
results. Voss and Matsumura'!' also examined
some basic properties of cholinesterases in organo-
phosphorus-resistant and -susceptible strains
of the mite. , Recently, Sakai'!' mentioned the
same phenomena in the Kanzawa spider mite
with acetylthiocholine as the substrate.
In the present paper, substrate specificity of
cholinesterases in three species of mites was
compared with that in the housefly in order to
confirm the difference in cholinesterase proper-
ties between mites and insects.
genates were centrifuged for 10min. at 3,000 r.
p, m. Mixtures of O. 025ml of the supernatants
and O. 025ml of the substrates were incubated
for 2hr, at 37'C. At the end of the reaction
period the enzyme-substrate solutions were dilut-
ed appropriately with the buffer for the follow-
ing colorimetric assay since concentrations of
the substrates tested were too high for the assay
method except 3 x 1O-3M.
The remaining substrates were determined by
the method of Hestrin'!' using a photometer
Shimazu "spectronic 20" with a microcuvette of
O. 1 ml capacity. Non-enzymatic hydrolysis of
substrates and non-specific colour caused by the
homogenates were corrected.
Results and Discussions
The effects of substrate concentration on the
hydrolysis of ACh, PCh and BCh by cholinestera·
ses of the two-spotted spider mite, the Kanzawa
spider mite and the citrus red mite, are res-
pectively illustrated in Figs. 1, 2 and 3. No inhi·
bition of the cholinesterase activity at the high
concentrations of ACh and BCh occurred in all
the species of mites tested. The present result
for ACh agrees with that obtained manomet·
rically in the two-spotted spider mite. 8)1) The
bell-shaped activity-pS curve was observed when










Fig. 1 Hydrolysis of acetylcholine (0), propio-
nylcholine (.6) and butyrylcholine (x) by cho-
linesterase of the two-spotted spider mite.
pS=-log substrate concentration
Three species of mites tested were the two-
spotted spider mite, Tetranychus urticae, the
Kanzawa spider mite, Tetranychus kanzawai,
both reared on kidney bean plants, and the citrus
red mite, Panonychus citri, reared on young citrus
trees. Strain and rearing method of the house-
fly, Musca domestica, was the same as described
by Kanehlsav,
Acetylcholine chloride (ACh), propionyl cho-
Iine-p-toluensulfonate (PCh) and butyrylcholine
iodide (BCh) were used as substrates at the final
concentrations of 3 x 1O-3M, 1O-2M, 3 x 1O-2M and
lO-IM. Homogenates of mites (50mg/ml) and
the housefly (10 flies/3ml) were prepared in ice-
cold 0.067M phosphate buffer, pH 7.3, using a
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Fig. 2 Hydrolysis of acetylcholine (0), propio-
nylcholine (,6) and butyrylcholine (x) by cholin-
esterase of the Kanzawa spider mite.

















Fig. 3 Hydrolysis of acetylcholine (0), propio-
nylcholine (,6) and butyrylcholine (x) by
cholinesterase of the citrus red mite.
pS= -log substrate concentration
that the similar shapes of the activity-pS curves
were also detected in the Kanzawa spider mite
and the citrus red mite, it seems reasonable to
suppose that the phenomena are considered as a
general pattern of cholinesterases in mites.
Activity-pS curves for ACh, PCh and BCh with
the housefly cholinesterase are given in Fig. 4.
In contrast to those for mites, a distinct inhibi-
tion of the cholinesterase activity occured at the
high substrate concentrations of Ach as well as
2
pS
Fig. 4 Hydrolysis of acetylcholine (0), propio-
nylcholine (,6) and butyrylcholine (x) by cho-
linesterase of the housefly.
pS=-log substrate concentration
PCh. For BCh, however, no inhibition of the
cholinesterase activity was observed even an
excess of the substrate. Since it has been reco-
gnized that cholinesterases in the most species
of insects studied except aphids show the similar
pattern as found in the houseflyv'", it may be
said that there are some differences in nature
of cholinesterase for the hydrolysis of ACh
between the most species of mites and insects.
However, since the enzyme preparations used
in the present experiments were crude, it is still
difficult to conclude that the difference found
in the activity-pS curves is responsible truly
for the difference in cholinesterase properties
between mites and insects. In order to confirm
this point, further experiments are necessary
using more purified enzymes.
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